Quantitative autoradiography of central beta adrenoceptor subtypes: comparison of the effects of chronic treatment with desipramine or centrally administered l-isoproterenol.
This study compares the regulation of the subtypes of central beta adrenoceptors produced by treatment of rats with desipramine (10 mg/kg i.p. twice daily for 10 days) to that caused by central infusion of l-isoproterenol (5 micrograms/hr for 7 days). Beta adrenoceptors were measured by quantitative autoradiography of the binding of [125I]iodopindolol ([125I]IPIN) to coronal sections of rat brain as well as the binding of this radioligand to homogenates of certain areas of brain. Administration of desipramine caused significant reductions in the total specific binding of [125I]IPIN in many areas of the brain, including regions of the amygdala, cerebral cortex, hippocampus, hypothalamus and thalamus. This reduction in the total specific binding of [125I]IPIN was primarily the result of a reduction in its binding to beta-1 adrenoceptors in most brain regions. With the exception of the paraventricular nuclei of the thalamus, no desipramine-induced change in the binding of [125I]IPIN to beta-2 adrenoceptors was observed in any region of the brain. Treatment of rats with desipramine did not alter the binding of [125I]IPIN to the caudate putamen, globus pallidus or the cerebellum. Intracerebroventricular fusion of the nonselective beta adrenoceptor agonist, isoproterenol, reduced the maximum binding site density of the binding of [125I]IPIN to homogenates of cerebellum and hypothalamus, but not to homogenates of cerebral cortex. Autoradiography of the binding of [125I]IPIN to brain sections from rats treated with isoproterenol revealed reductions in many subcortical areas and the cerebellum. In contrast to the effects produced by treatment with desipramine, reductions in the binding of [125I]IPIN after infusions of isoproterenol were a result of a decrease in the binding of [125I]IPIN to beta-2 adrenoceptors in most brain regions. Infusion of isoproterenol reduced the binding of [125I]IPIN to beta-2 adrenoceptors in 10 areas of brain in which the binding of the ligand to beta-1 adrenoceptors was not affected significantly. Inasmuch as there is a selective regulation of beta-1 adrenoceptors by the norepinephrine uptake blocker, desipramine, it may be inferred that these receptors are under the influence of endogenous norepinephrine. By contrast, the density of central beta-2 adrenoceptors are regulated more easily by an exogenous beta adrenoceptor agonist, even one like isoproterenol which is a full agonist at both beta-1 and beta-2 adrenoceptors.